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PATBRT 

B&CKGROONP OP vm TwwMTTffH 

n^ia 9f ths Tnvmian 

Tbm Invmtlon relates 9«nexally to apparatus tor 
transmitting a plurality of video and audio signals in 
parallel to each ot a plurality of resote terainal units 
each of which say be located at or near a passenger seat 
of a passenger vehicle such as an aircraft, a train, a 
bus, or the like, or at or near a seat in a stadiua or 
theater or the like. More particularly, this invention 
relates to a service and entertainaent system for a 
passenger vehicle, a stadiua, a theater, or the like 
having a plurality of seats. 



Description ^ff P rior Arf, 

It has been proposed, for example, in U.S. Patent 
20 Mo. 4.584,603, issued April 22, 198S to Harrison, that 
video displays be mounted separately on passenger seats 
of a passenger vehicle, such as an aircraft. In the 
system of U.S. Patent 4,584,603, a video display is 
mounted on each of plurality of passenger seats and a 
plurality of video signals, video game software signal, 
and flight information signals ars transmitted In 
parallel to these video displays. The video display at 
each seat selects one of these signal, and displays the 
selected signal. 

in the system of U.S. 4,584,603, each signal 
supplied to the video displays is transnitt<«J through a 
plurality of independent transmission lines (one 
transmission line for each respective video display) . 
in order to transmit many signals to each display, many 
tranamiaslon lines are reijnlred for each display. 
Accordingly, the sy.tem wiring is vary coaplicatrt and 
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tha arrangeaant of tha ovarall syataa is also vary 
conplicatad. 

Anothar aircraft pascangar television systeai, in 
which video prograas can be selected by displays 
nounted on respective passenger seats « has been 
disclosed in U.S. Patent Ho. 4,647,980, issued March 3, 
1987 to Steventon, et al. The aircraft passenger 
television systen of U.S. 4,647,980, however, is 
incapable of tvo-vay signal transmission between a 
central unit and each of a plurality of reaote units 
Eounted on passenger seats, and is incapable of 
transfflitting signals other than video prograas frcai a 
central unit to a plurality of remote units. The systea 
of U.S. 4,647,980 offers a menu of prograns that is too 
United for the U.S. 4,647,930 system to be used as a 
broad-menu service and entertainment system for 
passengers. 

SUKMAKY OF THE TMyf;prjo|^ 
The invention is an improved service and 
entertainment system for a passenger vehicle, having a 
simplified arrangement and offering passengers a broad 
menu of services and entertainments. 

m one embodiment, the invention includes: 
a head end apparatus comprising means for 
reproducing video signals, means for reproducJjig audio 
signals, means for storing tele^ ision game coftwar© 
signals, digital encoder me-,*::, for digitally encoding 
the audio signals and tele. Ision game software signals, 
means for modulating the video signals and the encoded 
audio signals and television game software signals in 
channels of different frequency bands, respectively, and 
means for Bultiplexing the modulated video signals, 
audio eignalB and television game software signals; 
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a plurality of ^ftrainal units, aach providad 
at a raspectiva ona of a plurality of passangar aaats, 
aach aaid tarainal apparatus unit including tunar saans 
for recaiving and daasodulating tha niltiplaxad video 

5 signals, audio signals and talavision gama software 

signals, decoder Beans for decoding the encoded audio 
signals and television gaae softvare signals, sesory 
means for storing the television ga»e softvare signals, 
Mar«s for processing the television gane software 

10 signals, display means, and means for selecfting one of 
the video signals, audio signals and television game 
softvare signals; and 

cable means for transmitting the multiplexed video 
signals, audio signals, and television game software 

15 signals to the terminal units. 

In another embodiment, the invention inclixdes: 
a head end apparatus comprising means for 
generating video and related audio signals, means for 
generating separata audio signals, memory means for 

20 storing television game software signals, digital 

encoder means for digitally encoding all of said audio 
signals and said television game software signals, maans 
for modulating said video signals and the output signal 
of said digital encoder means, and multiplexer maans 

25 connected to said modulator means for multiplexing the 
modulated video signals, audio signals, and television 
game software signals; 

a plurality of terminal units each provided at 
respective one of said passenger saats, each said 

30 terminal unit coi^rising a first tunar means for 

receiving said video signals, a second tuner moans for 
receiving the audio signals related to said video 
signals, said separate audio signals, and said 
television game software signala, a decoder means for 

35 decoding the output signal of said second tuner maans. 
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a sttXttCting anns for s^l^cting Mid video and related 
audio signals, aaid separata audio signals, or said 
talevision gass softvara signals, a display ssans, an 
audio output tsrsinal, a volume control Beans, and a 
neans for processing said television gaae softvara 
signals; and 

sear^ for transnitting multiplexed signals from the 
head end a^EMtratus to the plurality of terminal units* 

These and other features and advantages of the 
invention vill become apparent frm the folloving 
detailed description of the preferred embodiasnts that 
is to bo taJeen in conjunction with the accompanying 
drawings, throughout which like references designate 
like elements and parts. 

reXEF DESCRIPTION OF THE DRAWTWCg 

Pig. 1 is a circuit block diagram showing the whole 
arrangement of an embodiment of a service and 
entertainment system according to the present invention; 

Fig. 2 is an enlarged front view of a front panel 
of a selection and display apparatus used in the Fig. l 
embodiment; 

Fig. 3 is a rear view of two units of the 
selection and display apparatus of the invention, each 
mounted on a different passenger seat; and 

Fig. 4 is a perspective view of a preferred 
embodiment of the invention. 

PggCRX mQH QF THE PREFTORED EMBQDMmrq 
Several embodiments of a service and entertainment 
system according to the present invention will now be 
described with reference to the attached drawings. 

The "transmitting side* (also referred to as the 
"central control portion" or "central control unit") of 
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inventicn will first be described with reference to Fig. 
1. 

In Fig. 1, reference nuaerals la to id designate 
video tape recorders provided in the transmitting side. 
The transaitting side nay be located in an aircraft 
crev*s rooB. Video tape recorder la is used for an 
override operation and aay be loaded with a cassette 
tape explaining how to put on a life-jacket or the liJce. 
Each of video tape recorders lb to Id is loaded with a 
cassette tape of a video procra* such as a r^ie. Ea<ai 
of video tape recorders la to id is respectively 
provided with a terminal v for outputting a reproduced 
video signal and with terminals I., R and A for 
outputting reproduced audio signals. In an embodiment 
in which video tape recorders la to Id store bi-lingual 
programs, terminals L and R are uaed for outputting 
left-channel and right-channel audio signals in a first, 
language, respectively, and terminal A is used for 
outputting a monaural audio signal in a second language. 

Television tuner 2 is provided with a terminal v 
for outputting a video signal and terminals L and R for 
outputting the left and right channels of an audio 
signal, respectively. 

Still picture reproducing apparatus 3 is capable of 
reproducing still picture information recorded in a 
compact disk (CD) ROM, such as maps, an airport guiding 
drawing, or the like. The still picture reproducing 
apparatus 3 is provided with a terminal V for outputting 
a video signal representative of a still picture and a 
terminal A for outputting an audio signal associated 
with the still picture. 

Audio reproducing apparatus 4a and audio 
reproducing apparatus 4b each include three sets of 
compact disk players (CD players) and tape recorders. 
The audio reproducing apparatus 4a, 4b are respectively 
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provided with six pairs at terainals L and R for 
outputting left channel and right channel audio signals. 

Controller 5 coaprises a microphone 5a, a voluse 
control 5b for adjusting the level of an audio signal 
received at the Bicrophono 5a, an announce key 5c, an 
override key 5d and pause keys 5e to 5g for setting the 
video tape recorders lb to id into pause aode. Video 
signals from the respective terminils V of the video 
tape recorders ia, i d and audio signals from the 
respective terminals L, R snd A of these recorders are 
supplied to controller 5. Controller 5 is provided with 
a terminal V for outputting a video signal and terminals 
L, R and A for outputting audio signals. Usually, the 
terminals V, L, R and A of the controller 5 output the 
video signal supplied f iroa terminal V of the video tape 
recorder lb and the audio signals supplied from 
terminals L, R and A of video tape recorder lb. 
However, when the overrida key 5d is pressed to trigger 
the override operation, the terminals V, L, R and A of 
the controller 5 output the video signal supplied from 
terminal V of video tape recorder la and audio signals 
supplied from terminals R and A of video tape 
recorder la. when the announce key 5c is pressed to 
initiate the announce operation, an audio signal from 
microphone 5a is delivered to the output terminal A of 
controller 5. 

C\DA encoders 6 and 7 are of the type used in the 
conventional cable digital audio/data transmission 
system (CAOA system) disclosed in U,8. Patent 4,684,981 
issued August 4, 1987. Ttie CAOA encoders are capable of 
time-division-multiplexing a plurality of digital audio 
and data signals and transmitting the multiplexed 
signals over a vacant one channel band width (6 KHz) of 
a CATV, thus transmitting mignale (e.g., music) with 
high efficiency without damaging their quality. Each of 
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CAOA Aneodars 6 and 7 Is providad with an VO 
(analog-to-di9ital) convart.r and a shift ragi.tar. Tho 
ti»a-divi.ion-Bultiplexins operation is carried out by 
converting a plurality of audio signals into digital 
signals in the VD converter, inputting the digital 
signals in parallel to the shift register at 
predetermined locations, and then outputting the digital 
signals from the shift register in series at a high 
speed. Not only digital audio signals but also control 
data and data cosprising conputor software can be 
Bultiplexwj by the CAOA encoder, in this Mnner. 

The audio signals delivered to the output tersinala 
L, R and A of controller 5 are supplied to encoder 6. 
The audio signals delivered to the output terainals R 
and A of the video tape recorders ic and Id are also 
supplied to encoder «. The audio signals delivered to 
the output terminals I. and R of the tuner 2 and the 
output terainal A of ^he still picture reproducing 
apparatus 3 arc al«, supplies to encoder «. The audio 
signals delivered to the six pairs of output terainals 1. 
and R of audio reproducing apparatus 4a and the six 
pairs of output terminals L and R of audio reproducing 
apparatus 4b are suppli«i to encoders 6 and 7 through 
controller 5. 

When one of the override key 5d, the announce key 
5c, and the pau., keys 5e tc 5g of the controller s i. 
pressed, the controller 5 generates control data SCn 
having content, corresponding to the presised key. The 
control data SCi is supplied to the encoder 6. 

Encoder 6 has outjat terminals A to E fros each of 
Which a pause control signal is oufcputted in response to 
the control data SCi. The video tape recorders lb to Xd 
and the audio reproducing apparatus 4a and 4b are 
respectively controlled by the pause signals delivered 
rroB the terminals A to B of the encoder «. More 
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specif Ically, vh«n th* ov«rrid« kay 5d and th« announce 
kay 5c ara pracaed, tba pause control aignal is 
outputtad frott all of the tan&inala A to E, ao that tha 
vidao tape recorders lb to id and tha audio reproducing 
apparatuc 4a and 4b all enter a pause mode. Hben the 
pause keys 5e to 5g are pressed, pause control signals 
are outputted froa output terainals A to C, placing the 
video tape recorders lb to id into a pause node, 
respectively. 

A MSter controller 8 is provided. Master 
controller 8 cosprises a coa^mter which controls the 
overall systea, and is preferably located in the cabin 
of the aircraft. Master controller 8 is connected with 
a display 81 and a keyboard 82. Master controller 8 
generates control date £C2 (for controlling one or acre 
terminal apparatus units located in the receiving side 
of the ayaten) in response to a conaand froa keyboard 82 
ar^a supplies control data SC2 to encoder 6. the control 
data SC2 aay be, for exaaple, data for controlling the 
luainance of a display in the terainal apparatus, data 
for polling the conditions of each passenger seat at 
which a terainal ar^^aratus is located, or other data. 
The data can be aonitored by the display 81 connected to 
the aaster controller 8. 

Menu data is written in ROM 9a, and a different set 
of gaae data is written in each of ROMs 9b to 9h. Each 
data signal SD read out froa the ROMs 9a to 9b (for 
exaaple, for use with coaputer software) is supplied to 
a aignal processing circuit 10 in which, for exaa^le, an 
error correcting code aay be added thereto, and is 
supplied to encoder 7 thereafter. 

Control data signals 8Ci and SC2 are supplied also 
to the encoder 7 fron the encoder 6. 

A tiae-division-Bultiplexed signal Scai wrges 
froa output terainal 0 of encoder 6. signal Scai 
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includes th« plurality of digitally conv«rted audio 
signals gonaratad in ancodar €, and tha control data 
SCx And SC2 suppliad to ancodar Tha signal Scai is 
suppliad to a Rodulator lit to ba aaplituda'-Bodulatad, 
prafarably by a VSB (vastigial sidaband) systam. 

A tisia*divi8ion-BUltiplaxad signal Sca2 sMrgas 
from an output tarminal 0 of tha ancodar 7. Sign^ Sca2 
includes tha plurality of digitally convartad audio 
signals ganaratad in encoder 7, and tha control data 
(SCi and 8C2) and the signal SO supplied to encoder 7. 
The signal Sca2 i* supplied to sodulator llg to be 
anplitude-Bodulatedf preferably by a VSB systan. 

The video signal delivered to the output terminal V 
of controller 5 is supplied to nodulator 11a. The audio 
signal delivered to the terminal A of controller 5 is 
suppliad both to xiodiilator 11a and to encoder 6. In 
aodulator 11a, an ordinary television signal is 
generated by frequency nodulating the audio signal and 
f requency-flultiplexing the frequency Kodulated audio 
signal with the video signal. This television signal is 
thereafter aaplitude-vodulated, preferably by a VSB 
systea. 

The video signals delivered to the respective 
output terainals V of the video tape recorders Ic, Id, 
the tuner 2, and the still picture reproducing apparatus 
3 are respectively supplied to modulators lib to lie to 
be anplitude-aodulated, preferably by a VSB systea. 

The modulators 11a to llg aodulata the signals 
supplied thereto in frequency bands chosen so as to 
prevent cross eodulation, such as in every other channel 
above the 60 channels of the television broadcasting 
band. 

Output signals froa the aodulators 11a to llg are 
supplied to an adder 12 in which they are 
frequencyaultiplexed. The frequency-aultiplexed signal 
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Skp froB th« Add«r 12 is supplied through s sigml 
distributor 13 to ons end of a leaky cable 21. Cable 
21 serves as a bi-directional signal transsission Mans. 
The other end of lealcy cable 21 tersinates at terminal 
5 resistor 22. A coaxial cable vhose peri^ry is 
spirally indented so as to leak a large amount of 
signals is suitable for use as cable 21. 

The receiving side of the system of the invention 
will neact be described. 

10 Fig. 1 shovs terminal apparatus unit 30, of the 

type that preferably vill be mounted on the back of a 
plurality of passenger seats in an aircraft. Although 
only one terminal apparatus unit 30 is illustrated in 
Pig. 1, preferably there vill be the sane number of 

15 units of apparatus 30 as there are passenger seats in 
. the aircraft. The terminal apparatus 30 is provided 
with an antenna 31 which receives the frequency 
multiplexed signal Skf leaking from the leaky cable 21. 
The frequency-multiplexed signal Sf^p received at the 

20 antenna 31 is supplied through a signal distributor 32 
to a television tuner 33 and a CADA tuner 34. Tuner 33 
is capable of selectively receiving channels in the 
output frequency bands of the modulators 11a to lie, 
while the tuner :;4 is capable of selectively receiving 

25 channels in the output frequency bands of the 

modulators llf and llg. Tuners 33 and 34 are controlled 
in their channel selections by a selection and display 
apparatus 35. 

Video and audio signals emerging fros tuner 33 are 

30 supplied to the selection and display apparatus 35, and 
the timo-division-multiplexed signal Seal or Sca2 
emexging from tuner 34 is supplied to a CADA decoder 
36. The CAOA decoder 36 is constructed so as to effect 
substantially the inverse operations to those performed 

35 in CADA encoders 6 and ?• More specifically, CAOA 
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««cod«r 3« daeodM the ti««-dlvl«ion-«ultipl«x*d signal 
Scfcl or Scy^ or CWOA data, producas a desired 
««ultipl«ad signal, and supplias tba saaa to ssXaction 
«nd display apparatus 3S or parsonal eosputar 37. An 
•Bbodisant of daeoder 36 is dascribad in abova- 
raferencad v.s. Patent 4,684,981. 

Fig. 2 is an sxai^le of a prafarrad arrangaMat of 
tha pansl of salactlon and display apparatus 35. Ths 
panel of selection and di^lay apparatus 3 S nay be 
■ountcd on the bacit of a passenger seat, as shown in 
Fig. 3. 

fig. 2 shows a display 35a, which nay cai^>rise a 
«at cathode ray tube or an LCD (liquid crystal display) 
or the like, an audio output terainal 35b for connecting 
a pair of head phones 35c thereto, and a gaae terminal 
35d for connecting a joy stick 35e or the like (refer to 
Fig. 1) for playing gases. 

Further, the selection and display apparatus 35 is 
provided with a television selecting key 35f , a nusic 
selecting key 35g, a channel display 35h. a channel-down 
key 35i and a channel-up key 35 j. 

The television channel can be sequentially changed 
by first pressing the television selecting key 35f and 
then pressing the channel-down key 35i or the channel-up 
"y 35 j. Thus, ««en the channel received by the 
television tuner 33 is changed sequentially, the display 
35a sequentially displays iiuiges reproduced fron the 
video signals derived fro. tha video tape recorders lb 
to Id, the tuner 2 and the still picture reproducing 
apparatus 3, and corresponding audio signals fron CMJX 
decoder 36. are outputted to the audio output teminal 
35b. tfhen the audio signal is bi-lingual, two audio 
channels are assigned for one video display. A first 
language is outputted fron the first channel, and a 
second language froo the second channel. 
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Th« susic channal can bo ••qucntially changed by 
tint pressing ths Basic salacting Jcsy 359 and than 
pressing the channal-^own key 351 or tha chamial-tif) tey 
35J. In this manner, the audio signal outputtod froa 
the CADA decoder 36 is changed, and the audio signals 
outputted from the audio reproducing apparatm 4a and 4b 
are sequentially outputted to the audio signal oat^mt 
terkinal 35b, 

The salection and display; apparatus 35 i» also 
provided with a »enu display toy 35Jc, a cursor-doim k»y 
35« . a cur*or-up key 35»i and an enter key 3^. By 
pressing thct ««mu Jcay 35k, a il^^^^ based on dat:s 

fro. the Msu RCM 9a is supplied to the selection and 
display apparatus 35 froa the personal computer 37 and a 
15 nenu is displayed on the display 35a. 

By pressing the fnter key 35n after selecting a 
gane by noving the cursor on the display vitU the 
cursor-down key 35^ and the cur»cr-up key 35», a video 
•ignal and an audio signal based on data of the selected 
game fron the game RC^ 9b to 9h are sillied free the 
personal coeputer 37 to the selection and display 
apparatus 35. Then, the gam Is displayed on the 
display 35a and the gaae sound signal is outpotted tc 
the audio output terainal 35b. 

Selection and display apparatus 35 also includes an 
attendant call key 35p, a reading light key 35^ and a 
volume control 35r. 

Referring again to Fig. 1, i„ response to control 
data SCI and SC2 derived fros CAOA decoder 36, the 
selection and display apparatus 35 is controUed by a 
central processing unit (not shovn) located within CAm 
decoder 36. when control data SCI Indicates that the 
override sode has been selected (this selection is made 
by depressing the override key 5d of control apparatus 5 
located at the transmission side), tuner 33 is tuned to 
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«civ. tb« chann.1 of th« output froquoncy baM 
as.ociat«» vlth modulator 11., «, that a picture ba«d 
on th. vidao .ignal produces at output tanOnal V of 
vldao tape r.cord.r la is displayed on the display 
apparatus 35a, whil. the rel.t«J audio signal produce! 
at output terminal A of vid«, tape recorder la is f «i to 
audio output terminal 35b. lihen control data sa 
indicates that the announce «od. has been selected (this 
salaction is sada by actuating the announce key 5c of 
control apparatus 5 locat«l at the tranraissioa side), 
the tun«r 33 is also tuned to receive the ,a«n„.l of ;he 
output frequency band associated with modulator lla 
While the audio signal fro. the microphone isa is f ei to 
audio output terminal 35b. in the announce mode, the 
video signal is mut«J and thus no picture is display«l 
on the display apparatus 35a. m both the announce mode 
and the overricia mode, the sound vol»» to all termima 
units may be controlled so as to r«al„ constant. 

If canx encoder 6 or 7 is disabled, ^e control 
«i*ta SCI obtaiwrf is the .am. as the control data SCI 
g.nerat«, to initiate the override mode, so that in this 
caw also, tuner 33 i. forcibly placed i., the same 
reception state as that in which it is placed in the 
override mode. 

In tbe event that tuner 33 is placed in this 
raceptlon state while a television game i. being piay«| 
«c.cution Of th. game by personal computer 37^ 
interrupted temporarily. 

Whan the announce Xmy 5c i. pressed again to 
terminate the override operation or the announce 
eparatlon. .election and display apparatus 35 is 
released from the override condition and is 

Of the override or aru»ounce operation. At this point 
parsonal computer 37 may resume «»cution of a 
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television gaaie. Ilhen the selection state (reception 
state) is overriden (forced into a controlled condition) 
channel indicator 35h displays a signal indicative of 
the forced condition. Alternatively, a special 
5 indicator may be provided to perform this function. 

On the basis of control data SC2, the brightness cf 
display apparatus 35a is automatically controlled in 
accordance with the brightness of the cabin. When 
control data SC2 requests information regarding a 

10 terminal unit, a CSV (not shown) within CADk decoder 36 
generates the requested information, ^idh may be 
indicative of the status of apparatus 35, or data 
detected by sensors (such as sensor 35) and indicative 
of whether the seat belts are fastened or not, or 

15 indicative of the reclining states of passenger seats or 
the like. SucA data is supplied to tranmitter 38, ic 
which it is modulated by a signal having a selected 
frequency outside the frequency bands of modulator 11a 
through llg. Thm the modulated data is supplied through 

20 signal distributor 32 and antenna 31 to leaky cable 21. 
The signal transmitted by lealcy cable 21 is supplied 
through the signal distributor 13 : to the CADA encoder 6 
located at the transmitting side, and is fed throng 
CADA encoder 6 to master controller 3, in which it u 

25 utilized. 

If the attendant call key 35p or selection and 
display apparatus 35 is depressed, control data is 
generated from the CPU of CADA decoder 36. This data is 
supplied to and modulated by transmitter 38 and the 

30 modulated data signal is then fed through the signal 
distributor 32 and the antenna 31 to leaky cable 21. 
The data signal from the leaky cable 21 is supplied 
through signal distributor 13 to CADA encoder 6 at the 
transmitting side. On the basis of this data, the cpa 

35 (not shown) within CADA encoder 6 controls a switcb booc 
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41 to light a corresponding attendant call Inmf 4i 
(shown in Fig. 1) . If the reading laap key 3Sg of 
selection and display apparatus 35 is actuated, control 
data is generated froa the CPU of the CADA decoder 36. 
5 Such data is supplied to the transaiitter 38, is vhic&'it 
is .odulated and then fed through the signal distributor 
32 and antenna 31 to leaky cable 21. The data fro. the 
leaky cable 21 is supplied through signal distributor 13 
to CADA encodw: 6 at the transmitting side. Oa the 
10 basis of this data, the CPO within CADA encoder 6 
controls -.witching box 40 to light a corresponding 
reading light 42. 

Further, if a heyboard 43 is connected to ga«e 
terainal 35d, as shown by a fcroken line in Fig. i the 
15 CPD within CADA decoder 36 produces control data. Such 
contmX data is supplied to transnitter 38, in which it 
1. »odulat«» ««| then fed through the signal distributor 
?2 and the antenna 31 to the leaky cable 21. ihe data 
froa t».e leaky cable 21 is supplied through signal 
distributor 13 to CADA encoder 6 and is further fed 
fre^ CADA encoder 6 to naster controller 8. Bben 
supplied With this data. »a.t.r controller 8 respond, by 
supplying appropriate coaputer prograa data (which aay 
be a word processing program, and will hereinafter be 
referred to as a word processor prograa, for 
specificity) to CADA encoders 6 and 7. This word 
processor progrwB is then supplied as a 
frequency-aultiplexed signal through the leaky cable ai 
to teralnal apparatus unit 30 and is then latched into 
30 personal coaputer 37. i„ this operating aede, if the 

user enter, sentences or other Inforaatlon by operating 
keyboard 43, such sentences or other information are 
recorded in a randoa access aeaory (MM) of personal 
coaputer 37. Display 35. display, th. ..ntence. or other 
inforaatlon so that the user can correct thea or 
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othervise process them vhlle viewing them on display 
35a. When the correction, or other processing 
operation, is ended using keyboard 43, data r^resenting 
the sentences or other information (converted to ASCII 

5 code) from the memory of personal computer 37 is 

transmitted through CADA decoder 36 to the transmitter 
38, in which the data is modulated and then fed through 
the signal distributor 32 and the antenna 31 to the 
leaky cable 21. The data from the lealcy cable 21 is 

10 supplied through the signal distributor 13 to the CADA 

encoder 6 in which it is encoded. The encoded data from 
the CADA encoder 6 is supplied to the master controller 
8. The data may then be supplied to a disk drive 44 in 
by which it is recorded, for example, in a floppy disk 

15 (not shorn). Alternatively, the data may be supplied to 
a printer 45 where it is printed out, or the data may be 
transmitted to a remote location via a communication 
apparatus 46. The user can select any one of the disk 
drive 44, the printer 45 and the communication apparatus 

20 46 by entry of appropriate commands using )ceyboard 43. 
Such selection commands are supplied to the master 
controller 8 together with the other word processing 
data (such as sentences) entered using )ceyboard 43. The 
passenger may also utilize any word processor or other 

25 program which was previously written in a RON (not 

shorn) within personal computer 37. The passenger may 
pick up any record generated in disk drive 44 or any 
paper record generated by printer 45, for example, when 
the passenger exits the aircraft. 

30 According, to the embodiment of the invention 

described vith reference to Figs. 1-3, video signals 
from the video tape recorders la to Id, the tuner 3 and 
the still picture reproducing apparatus 3/ and audio 
signals from the video tape recorders la to Id, the 

35 tuner 2, the still picture reproducing apparatus 3 and 
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the audio reproducing apparatus 4a and 4b, and so on. 
are frequency-multiplexed (in a tin^^ivision mnner 
described in referenced U.S. Patent 4,684,981) and 
output aa signals Sou. and Sqm ot CMA encoders 6 and 
5 7. These output signals Scai Sca2 respectively 
modulated by the aodulators lia to llg and then added 
together to fom the frequency-multiplexed signal S|{p. 
This frequency-nultiplexed signal S„ is supplied to the 
leaJcy cable 21 for transaission to the reception side. 
10 Upon reception at each terBinal unit 30, the selection 
ax^ display apparatus 35 saay select a desired signal 
frboft the plurality of video and audio signals 
transBitted as the freguency-aniltiplexed signal Sxp. 

Data generated by actuation of the reading laaip key 
15 -^5q and the attendant call key 35p, data indicative of 
xhe selected status of selection and display apparatus 
35 and ether data derived fro* terwinal apparatus unit 
30, are nodulated by transnitter 38 and then supplied 
through the signal distributor 32 and the antenna 31 to 
20 the leaky cable 21. The data fron the leaky cable 21 is 
supplied through the signal distributor 13 to CAOA 
encoder 6. On the basis of this data, the CPU within 
CXDA encoder 6 controls the reading light 42 and the 
attendant call light 41, for exaaple, to- turn each on or 
25 off. Alternatively, this date is supplied to naster 

controller 8 in which an audience rating or the like is 
calculated on the basis of the data supplied. 

Fig. 4 shows the appearance of a preferred 
cabodiaent of the present Invention which is installed 
30 in e aircraft. The parts in the Fig. 4 systea 

corresponding to thoee of Fig. i are aarked with the 
ease reference nuaerels and will not be described again 
in detail. The disk drive 44, the printer 45 and the 
external coBOBunioation apparatus 46 shown in Fig. i are 
35 not shown in Fig. 4 for eiaplicity. rums 9a to 9h and 
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signal processing circuit 10 shown in Pig. i are all 
secured in box 100, while CADA encoders 6 and 7, 
Bodulators lla to lig, adder 12, and signal distributor 
13 are all secured in box 200« 
5 Since the plurality of video signals, audio 

signals, and television gane software signals to be 
transmitted by the invention are frequenc>*-]nultiplexed 
at the transBdssion side and supplied through lea)cy 
cable 21 to each terminal apparatus unit 30 on the 

10 reception side, the overall arrangeaant of the 

invention in simple, and the signal tran8m.lssion 
components are particularly simple, coiq>act, and light- 
weight. This is particularly advantageous in an 
aircraft which desirably has a low weight. 

15 According to the invention, a desired one of a 

pltirality of different video programs, such as movies, 
digitally reproduced music, and television games can be 
enjoyed at every passtionger seat. The invention is thus 
suitable for use as a service and entertainment system 

20 for a passenger vehicle (such as an aircraft) having a 
plurality of passenger seats. 

Further, according to the present invention, since 
the audio signals are digitized for transmission as 
digital signals by C^.DA encoders 6 and 7, sach user can 

25 snjoy music having excellent tone quality, which quality 
is \inlfora among the terminal tuiits 30 at the reception 
side. 

Hhile the present invention is useful as an 
information transmitting apparatus or service and 
30 entertainment system within the cGbin of an aircraft as 
described above, the invention is not limited for use 
for this purpose, and instead can be iaplemented in 
other kinds of passenger vehicles (such as a train or a 
bus), or in a theater, etadiua, or the like. 
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Whil* «ach selection and display apparatus 35 is 
shown mounted on the rear side of a passenger seat in 
Figs. 3 and 4. each selection and display apparatus 35 
Bay alternatively fee provided at otto- locations near 
the usar, for exaaplo. at the ana portion of the user's 
seat, or a table portion contained in the user's seat. 
Alternatively, the selection portion of the terminal 
apparatus can be provided at the user's ar» rest while 
the display portion is provld«l on the rear side of the 
seat ahead of the user. 

According to the present invention, since a 
plurality Of video signal, and audio signals (and other 
signals) are frequency-multiplexed and then transmitted 
through single signal transmitting means, and since the 
data generated at the reception side is transmitted 
through the same single signal transmitting to the 

transmission side, the system wiring is simple and the 
hardware for implementing the Invention can be 
simplified. This snhance the suitability of the service 
and entertainment system of the invention for use as an 
information transmitting apparatus for a passwtger 
vehicle, or as a service and information transmitting 
apparatus located within a theater, stadium or the 
like. 

Although several preferred embodiments of the 
invention have been describe!, it will be apparent that 
■any -odification. and variations could be effected by 
on. .Wiled in the art without departing from the 
spirit or scope of the invention, a. claimed below. 



10 



1316253 ' 

-20- 

a CLRTTT as oim Twyj^TQif. 

1- A s«rvice and «ntertalin»nt eystra 

« head and apparatus exwprlai,^ Mans ror 
"producing vidao .igmH., raproduciag 
•udlo .ignal., amiodar >aai» for encoding .aid 
audio .ignals, tor .odulating .aid vid«, 

'J^l "1"" '^'^ ^ 
ot di«.r«rt fre<p«,cy band., respectively, and 

»e.n. for «iltipl«cing .aid .odulated viJi 

•Ignal. and encoded audio .ignal.. ««pactively, 

cabia i«an. for tran^itting M »atlpl«t«d 

^uxated Video .ignal. and encoded audio .i^^r:'' 

avay froa the head end apparatu., .ach wld 
t«^nal unit including a ..ana for ..Xccting at 

iwirj' «^"P1««*. -odulatad vi^o \ 

to the «ilacting >Mn. for receiving and 
dei^dulating .aid ..lacted video signal, and 
•ncod«S audio .ig™a., a d«»dor .ean. for 
decoding ..id ..l.ct^ .„coded audio .ig»ii., 

^riir;^ r *or receiving 

we Mlected decod«a audio .ignal.. 

,'4 •"^''^-iw-nt •y.te. accordina 
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3« A Mrvicc and •ntertainn^nt systea according 
to claia 1, vfotttmln the head end apparcvtua also ineludas 
seens for storing telaviaion gaaa aoftwara signals, 
5 ^arein tha encoder means is capable of digitally 
encoding the television gase software signals, the 
Mdulator means is capable of modtilating the television 
gaae softvare signals, and the vultiplexing aeans is 
capable of nltiplexing the atodulated television game 

10 softvare signals vith the nodulated video signals and 
the nodulated audio signals, and wherein the tuner of 
each terminal unit is capable of receiving and 
demodulating the multiplexed television game software 
signals, the decoder means of each terminal unit is 

15 capable of decoding the digitally encoded television 
game software signals, and wherein each terminal unit 
includes means for storing, processing, and selecting 
the decoded television game softvare signals. 

20 4. A service and entertainment system according 

to claim 3, in which each s««id terminal apparatus 
further comprises a game terminal to vhich a game 
con^oller may be connected. 

25 5. A service and entertainment system according 

to claim 3, in which said selecting means coi^rises a 
channel indicator, a set of channel up and down keys for 
use in selecting any one of said video signals and said 
audio signals, and a game selecting key for selecting 
any one of said decoded television game softvare 
signals. 
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6. A service and entertainment system according 
to claim 5, in whioh each said terminal apparatus 

35 further ees^rises a volume control for controlling the 
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voXuM of thm Mlectftd d«cod«d audio signals Fscsivsd at 
ths audio output terminal* 

7. A sarvica and antertainnant systes according 
5 to claia 6, further coaqprising an attendant call light 

and a reading light provided for each said teralnal 
unit vherein said head end apparatus further coaprisea 
. control Mans for controlling each said attendant call 
light, and vherein each said teminal unit comprlM^m an 

10 attendant call key, a reading light key, aeans for 
generating a control signal by actuation of said 
attendant call key and said xeadiiig li^ key/ and 
seans for sending said control signal to said control 
means in said head end apparatus through said cable 

15 means. 

8. A service and entertainment system according 
to claim 7, in which each said terminal unit . coqfnriaas a 
panel including said display means, said game terminal, 

20 said cdiannel indicator, said channel up and dom keys, 
said game selecting key, said volume control, said 
attendant call key and said reading light key* 

9. A service and entertainment system according 
2S to claim 8, in which at least one of said panels is 

adapted to be mounted on the rear side of a passenger 
seat in a passenger vehicle* 

10. A service and entertainment system according 
30 to claim 0, in which said display means is a flat 

cathode ray tube. 
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11* A service and entertainment system according 
to claim 8, in which maid display m^ns is a liquid 
crystal diopXay* 
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12. A sezvlc* and •ntertaiia«Bt systca according 
to clala 2, in which each said terminal unit further 
coBiprieea antenna neans for receiving said waltiplexed 
video signals and audio signals, and a signal 
distributor connected between said antenna Beans and 
-aid tuner, and each said tuner includes a f ir«t toner 
for receiving said video signals and a second tuner for 
receiving said audio signals. 

13. A service and entertaim«nt systen according 
to clai. 2, in Which said video .Ignal reproducing neans 
Includes a plurality of video cwette recorders and a 

■aana for raproducing still video pictures. 

14. A service and entertainaint systen according 
to dala 13, in which said video signal reproducing 
wiWis further includes a television tuner. 

20 15. A service and entertalw»nt systea according 

to clala 13, in which each of said video cassette 
recorders and said still vld«, picture reproducing nean. 
ha« a video output teminal and an audio output 
ter«inal, each said video output ten«inal being 
connected to said modulator aeans and each K>id audio 
output terainal being competed to said encoder >.•».. 



1«. A service and entertainaent systea according 
to clala I, in which each said terainal apparatus is 
counted at a different passenger seat in a passenger 
vehicle. 



17. A service and entertainaent systea for a 
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a head and apparatus coaprising Mans for 
generating video and related audio signals, »eans 
for generating separate audio signals, encoder 
»eans for encodii^r all of said audio signals, aeans 
for Bodulating said video signals and the output 
signal of said encoder means, and sultiplexer 
connected to said modulating means for stultiplexing 
the modulated video signals, and the modulated 
encoded audio signals; 

a plurality of ter&inal units each provided at 
respective one of said passenger seats, eac^ said 
terminal unit cosprising selecting means for 
selecting at least one of said video and related 
audio signals and said separate audio signals, 
first tuner means for receiving said selected video 
signals, second tuner means for receiviitg said 
selected related audio signals and said selected 
separate audio signals, each of said first tuner 
means and said second tuner means being coupled to 
the selectii^ means, a decoder means for decoding 
the output signal of said second tuner means, a 
display means for displaying the selected video 
signals, an audio output terminal for receiving the 
selected audio signals, and a volune control for 
controlling the amplitude of the selcted audio 
signals received at tUe audio oul^t terminal} and 

»aans for trannittir<g said modulated, 
multiplexed signals from the head end apparatus to 
each said terminal unit. 

18. h service and entertainment fystcm according 
to claim 17, vherein the head end apparatus also 
includes means for storing television game softvaro 
signals, %^erein the encoder means is capable of 
digitally encoding the television game softvare signals. 
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the Bodulator means is capable of modulating the 
television game softvare signals « and the multiplexing 
Mans is capable of multiplexing the modulated 
television game softvare signals with the modulated 
5 video signals and the modulated encoded audio signals, 
and vherein the tuner of eac^ terminal unit is capable 
of receiving axid demodulating the multiplexed television 
game softvare signals/ the decoder means of each 
terminal unit is capable of decoding the digitally 
10 encoded television game software signals/ and vherein . 
eacA terminal unit includes m«ans for storing/; 
processing/ and selecting the decoded television game 
software signals. 
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19* A service and entertainment system according 
to claim 18, in which said transmitting meaiis includes a 
leaky coble. 

20. A service and ttitertainment system according 
to claim 18, in which each terminal unit comprises a 
panel including said selecting means, said display 
means, said avdio output terminal and said volume 
control. 



25 21. A service and entertainment system according 

to claim 20, in vhich at least one of said panels is 
mounted on the roar side of one of said passenger 
seats , 
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22. A service and entti^rtainment system according 
to claim 21, in which said passenger vehicle is an 
aircraft. 
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